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We, The Dunj^of Rcjbbee. Company, 
LiMi-nsB, a British company, -of Dunloi> 
House, 1, Albany Street, Hegent's Park, 
in the Conuty of London, and Colin 
5 Macbistii, Experimental Engineer, ^ of 
tlie aforesaid coiiipany's Avorks at Fort 
Dunlop, Erdington, Birmingham, in 
the Comity of Warwick, a subject of the 
King' of Great Britain, do hereby declare 

10 the nature of this invention to be as 
foUo-^rs: — 

This invention relates to the manu- 
facture of pneumatic tyre covers or cas- 
ings and has particular referen^-e to tlie 

15 manufacture of large sfeetion tyres which 
have to withstand heavy loads. Pneu- 
matic tyres witli wired on or other beads 
as generally constructed have a head core 
placed on each side of the casing, and 
each head core usually has an equal num- 
ber of cover plies placed below and above 
it but in some instances more plies are 
placed above or bei-ow the bead to suit 
the circumstancesi and the ideas of tyre 

25 desdgners. In practice it is found that 
on large, sizes of fyves such an used on 
heavy motor vehicles there is a tendency 
for the plies to separate from the bead 
cores due to the gre?it pull or strain upon 

30 the latter. Many means and suggestions 
have been proposed and adopted with a 
view to avoiding this separation tendency, 
for example, by placing tendoui^ or loops 
of woven strip' around the head cores in 

35 order to increase the adhesion surface 
and to enable the plies nest to each bead 
core to have a better anchorage thereto ; 
although these tendons or loops improve 
adhesion*^ tb^^ ' do'^ not reduce the* flesia^?'-- 

40 required at the apes of the bead core, 



Avjiich tends to caxise separation after the 
tyre has been in use for a considerable 
tnne and this sjeparation tendency is 
increased when the tyres are run under- 
inflated. Common means adopted ^ to 
prevent failure due to lack of adhesion 
of plies to the bead core has been to inter- 
lock the plies as they come below the 
bead core; thus a ply inside the bead is 
f)ften brought out beloAV the bead core to 
the outer corner or brought up the outer 
surface of the core so as to be covered or 
locked by an outer ply. A further inner 
jily (or plies) is turned below the bead 
and so on thus making, the ends of the 
ply alternate below the beads so as to 
nbfain an interlocking effect. These 
means are often adopted in conjunction 
with a number of tendons or loops of 
canvas in addition to the interlocked cas- 
ing plies but all these systems! are 
laborious, intricate and slow to carry 
out. 

A.ccording to this invention the .ten- 
dencv for the plies to separate fi'om' the 
bead core is avoided by constructing^ the 
tyres with multiple bead cores,* thereby 
increasing the number of adhesion . fitir- 
faces with wliich the pliesi are associated 
in such manner as to reduce the separa- 
tion tendency at each gripping surface. 
Further, the construction is such that the 
apex angle of each bead core is very acute 
thus providing a fairlv flexible '' junc- 
tion " at the point where the plies on 
either side of the bead core are joined 
together. The building up of the casing 
i<i simplifled by overcoming, the necessity 
' of> interloekincy .the -plie^;;- outsidft aiid.. 
inside the beads and hy building up 
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successive units of simple con i^t ruction 
at the bead portion, for esample^ by 
superimposing- -one unit on another and 
securely binding or uniting successive 
units tog^etlier preferably by an outside 
ply or plies. A tyre casdng built up 
according to the present invention may 
have any number of bead core units 
depending upon the load and -conditions 
under which the tyre is to be run and 
the bead cores may be of suitable dia- 
luetei's in ordej* to allow for laying or 
placing of the plies underneath or within 
the same. Tlie innermost . bead cores 
that is to say, the bead cores at the inner 
sides of the casing may be of wide sec- 
tion than the outer bead cores. In most 
instances each bead core has associated 
with it two groups or sets of casing plies, 
one group or set lying inside and the 
other outside the bead core. These 
groiips may consist of any desired num- 
ber of plies and if desired* each bead core 
may have associated with it a filler strip 
or strips, placed around the core itself and 
around the outside the group of casing 
plies associated with it in auT tnown or 
suitable manner. The outer groups of 
plies may be hooked round or placed 
under the outer bead cores and in some 
examples may be continued- so as to hook 
under the inner bead core or cores whilst 
the inner group of plies may terminate 
near the toe of the respective bead cores 
or may be continued to hook under such 
inner or adjacent bead cores that may be 
employed. In s:pme cases a pluralitv of 
bead cores may be assembled to fornrone 
core with which the plies are associated. 

A typical method of building up a 
easing with multiple bead cores mav be 
carried OTit as follows: — 

The inner group or set of plies mav he 
laid on a core or former bv hand or by 
machine and rolled or spun' down by anv 
^^^^^^^^ oi' known means. The bead core 
(which may have been previously built 
up and assembled with a filler strip or 
strips) is now placed in position against 
the inner- set of plies by anv suitable 
means whereupon the plies of the outer 
group are applied and rolled down in anv 
suitable manner thus completing the 
Imildmg up. of the- first bead core unit of 
the casing. • The second bead core unit 
is then built up in a similar manner, the 
bead core being first placed in position 
J iiiean^ -whereupon the plies 

of the outer group are" laid adjacent to 
the core when the whole of the plies may 
he rut -at the toe of the multiple bead, 
ihe built-up ca^ng may l)e rejnoved from-^ 
the coi^e or former after one or more 



'chafing or covering strips have been 
attached to the outer bead surface and 
after removal from the former, these 
strips may be turned up to lie on tJie inside 
of the bead toes, if required. From Ihe 
forego ijig description it will he under- 
stood that the tyre casing may be con- 
si dercd to consist of a number of separate 
units equal to the nr.mber of bead cores 
and that without sacrificing in any wav 
strenu'th or adhesion, the construction or 
building up is such that the manufac- 7t 
turing operations are simple and can he 
performed successively with accuiacy and 
quickness. The simplifieatioa <if the 
building up of the tyre is bi'ought about 
by avoidino' the necessity of interlocking HO 
the plies above and below the head core. 
In one example of a casing having two 
cores at each bead portion the cores may 
be of the same diameter and the inner 
and outer sets or groups of plies/ mav 85 
be similarly disposed relatively io each 
core, that is to say, the inner plies for 
each core may extend inwardly bevond 
the core whilst the outer plies arc hc>oked 
underneath the coi»es so as to abut against 
tlie inwardly projecting portions of tlie 
inner plies. In another example in 
which two cores are provided in ea<-]i 
head portion the inner cores mav be of 
larger diameter than the outer cores. 
The inner plies for the larger diameter 
cores extend inwardly beyond these cores 
whilst the outer plies are hooked under- 
neath the cores so as to ahut against 
the inwardly projecting portions of the 100 
inner plies. The inner plies for the 
outer cores do not extend inwardlv 
beyond the.se cores? but ihe outer plies are 
Jiooked underneath these cores and are 
made long enough to extend to the inner- 1 05 
most ply of the inner set pertaining to 
the larger diameter core. In a son)e- 
what similar example the inner and outer 
plies for the larger diameter cores mav 
I:e arranged so that the outer plies hook 1 10 
or extend under these cores and lie adia- 
eent to the inner plies, but the inner 
plies tor the outer core mav extend 
under the plie.s pertaining to the larger 
diameter core; the outer plies for the Ifo 
outer core which puss under these cores 
iiiay also be extended to lie adjacent to 
the extended portions of the inner plies, 
the extremities of these two extended 
plies being cut so as to be fiush with the ion 
inner surface of the innermost ply of 
the inner set pertaining to tlie larger 
diameter , core,. Tyre carsings havincr 
tiiese cores in each bead portion mav bv 
constructed in' jsimiiar ways tb ^ tho^e l25 ' 
described above in connection with the 
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dbulile cores. In one example in wliicli 
tliree bead (.-ores of diiferent diameters 
are used the innermost set of plies is 
extended radially inwards so that adja- 
5 cent s-ets of plies extended under the head 
cox-es may also be extended radiallv 
inwards whilst the ou1i*rniost set of plies 
iK hooked under the bead cores so as to 
abut ag'ainst the inwardly extended por- 

10 tion of the inner plies pertaining to the 
outermost bead core. A somewhat 
similar construction may be u:3d for 
casings having' bead portions with two 
bead coi-es. In some tyres, particularly 

1.5 cord tyres, it is desia-able to provide a 
stiffening material between the plies at 
points above and adjacent to the apex 
of the bead and this may be effected for 
example by enclosing the bead cores in 

20 canvaa pockets and/or stifteners may be 
placed between adjacent sets of plies. 

Locking? means may be provided by 
extending the two outermost plies round 



the bead toe and -up inside the casing 
adjacent to the bead portion; thereof*" • 26 
This arrangement enables a greater 
number of plies being laid on the inside 
oi the inner bead coves and a reduced 
numh^iv of plies extending below the 
cores consequently reducing the distance 30 
between the bead' cores) and the inner cir- 
cumferential surfaces of the' bead por- 
tions. Further, a double lock is afiorded 
for the inside plies. The two outer plies 
in this modification may be laid on 35 
before rer>-:oval of the core but may be 
turned or placed inside the bead portions 
at a later stage in manufacturing. 

Dated this 2nd day of October, 1.920. 

HASELTINE, LAKE & Co., 40 
28, Southampton Buildings, London, 

England, and 
55, Liberty Street, New York, N.Y., 

Agents for the Applicants. 45 



COMPLETE SPECliriCATIOX. 
Improvements in or relating to the Manufacture of Pneumatic Tyres^ 



We, The JJt:NJ>OP RrnnEn Company, 
Limited, u British company, of ]:)unlop 
House, 1, Albany Street, E.egent's Park, 
in the County, of Tjondon, and Colin 

50 MAcnETH, Experimental Engineer, ^ of 
the aforesaid company's works at Fort 
Dunlop, Krdington, Birmingham, in 
the County of Warwick, a subject of the 
King of Grreat Britain, do hereby declare 

55 the nature of this invention and in what 
manner the .same is to be performed, to 
be particularly described and ascertained 
in. and hy the' following statement: — 
This invention relates to the mamifac- 

60 tnre of pneumatic tyi-e covers or casings 
and has pai'ticular reference to the manu- 
facture of large section tyres which have 
to withstand heavy loacls. Pneumatic 
tyi'es \vith wired on or other beads as 

05 generally con^rtructed have a bead <'.ore 
placed on; each side of the casing, and 
each bead core usually has . an equal 
luunber of cover plies placed below and 
. above it, but in some instances more plies 

70 are placed above or below the bead to suit 
the. circumstances and the ideas of ^tyre^ 
designers. In practice it is found that 
on large Jsizes of tyres such as used on 
• heavy motor vehicles there is a tendency 

75 -for the plies to separate from the bead 



cores due to the great pull or strain upon 
the latter. Many means and suggestions 
have been proposed and adopted with • u 
view to avoidmg this separation ten- 
dency, for exainple, by placing* tendons 80 
or loops of woven strip around the bead 
cores in order to increase the adhesion 
surface and to enable the plies next to 
each bead core to have a- better anchor- 
age thereto; although these tendons or 85 
loops improve adhesion they, do not 
rediice the xiriavoidable ilexing at tbe 
apex of the bead core, which tends to 
cause separation after the tyre has been 
in use for a considerable time and this 90 
separation tendency 4s increased when 
the tyres] are run underinflated. Common 
means adopted to prevent failure diie to 
'lack of adhesion of plies to the bead core 
has been to interlock the plies as they 95 
come below the bead core; tluis a-ply 
inside the bead is often brought out 
below the bead core to the outer corner 
or brought up to tbe outer surface of tbe 
core so as to be covered or locked by an 100 
outer plv. A further inner ply (or plies) 
is tnrned"beloW"the bead- and' so on thus ' - 
making the ends of the pljr alternate 
below the beads so as to obtain an inter- 
locking effect. These means arie often ]05 
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adopted in conjunction with a number of 

V tendons or loops of canvas in addition to 
the interlocked casing plies but all these 
systems are laborious, intricate and slow 
•'5 to carry out. 

It ha.s also been proposed to provide 
tyre covers or casings with two or more 
anchoring members or bead cores at 
each bead portion of the casing aroimd 
1(J which anchoring members or bead core.^ 
the casing plies are looped and folded 
back -on themselves, whilst an additional 
ply (or plies) is placed around each bead 
portion so aa to embrace the said bead 
1*^ cores and the looped plies. 

According to this invention each bead 
portion of the tyre cover or casing com- 
prises two or more bead cores and the 
casing plies are arranged to pass along 

20 the inner and outer surfaces of each 
bead core to the inner circumferential 
parts of the latter where the plies meet or 
abut to completely enclose the bead cores, 
without being looped around the bead 

25 cores or interlocked as hereinbefore 
described. Further, the construction is 
such that the apex angle of each bead 
core is very acute tlixis pix)viding a fairly 
flexible '"junction at the point where 

30 the plies on either side of the .bead core 
are joined together. The building up 
of the'-.casing.-. is siniplified by avoiding^ 
the necessity- of interlocking the pliea. 
outside, and* inside the beads and by 

:i5 huilding up, successive units of simple 
construction at the bead portion, for 
example, by superimposing one unit on 
another and securely binding or uniting^ 
siiccessiive units together preferably b\' an 

40 outside ply or plies, A tyre casing built 
up according to the present invention 
may have any number of bead core 
units dependinfr upon the load and condi- 
iion.s under which the tyre is to be run 

45 and the bead cores may be of suitable 
diameters in order to allow for laying 
or placing of the plies underneath or 
"within "the same. The innermost bead 
cores, that ist to say, the bead cores at 

50 the inner sides of the casing may be of 
wider section than the outer bead cores. 
Tn most instances each bead core has 
a«?sociated with it two groups or sets of 
casing plicsj, one group or set lying 

55 inside and the other outside the bead 
core. These groups may consist of any 
desired number of plies and if desired 
each bead core may have associated with 
it a filler strip or strips placed around 

CO the core itself and around the outside of 
iLe gripup of casing plies associated .with 
it in any known or suitable manner. The 
outer groups of plies may be hooked 



round or placed under the outer bead 
cores and in some examples may be con- 
tinued so as to hook under the innei* bead 
<*ore or corcN whilst the inner gi'oup of 
plies may terminate near tlie toe ol: the - 
:e;?ipective bead cores or may be {'oii- 
tinued to hook under sucb inner oi- adja- 70 
<-ent bead cores that may be employed. 
In some cases a plurality of Lead cores 
]i»ay be assembled to form one t-oie with 
which llie plies ai*e assor-iated. 

Ill order tliat the invontinn may be 75 
cleaily understood and readily carj'ied 
into effect, the same will ' now ])e 
de-icribed more fullv with refei*ence to 
the accompanying diagran)matic draw- 
ings in which: — 80 

Figure 1 is a traii^^-eise sectional view 
of one construction of a tyz*e cover or 
casing according, to the present inven- 
tion. 

Figure 2 is an enlarged sectional view 65 
of one of the bead portions of the cover 
or casing shown in Figure 1. 

Figures -3 and 4 illustrate further modi- 
fications of a bead portion ha vino- two 
bead coi'es. ijo 

Figures 6, G T and S are sectional views 
illusrtrating examples in which the bead 
portions comprise three bead cores. 

Figures 9 and 10 illustrate further 
modifications hereinafter referred to. 95 

Throughout t3ie various figures the 
bead portions of a " .sti*aight .side tvre 
are illustrated. 

As shown in Figure 1, the head por- 
tions of the cover or casing each com- 100 
prise two bead coresj A, B of wliich the ■ 
core A is disposed between an inner set 
or group of plies A^ and an outer set or 
group of plies. A^, whilst the core B is 
disposed between an inner set or group 105 
of plie-^^ B^ and an outer set or group of 
plies B". Each Lead core as- shown, is 
made with a "very acute apex angle so as 
to provide a flexible junction at the point 
where the inner ancl outer plies are in lit) 
contact. It wil be observed that all the 
bead cores in the various examples shown 
are made in this manner and the apex 
angle is indicated by the reference letters 
•^^ 01' C^- In the example shown in 115 
figures 1 and 2 the two cores A and B 
at each bead portion of the casing are of 
the same diameter and the inner and 
•outer sets of groups of plies may b? 
similarly disposed relativelv to 'eacli 120 
core, that is to say, the inner plies A^ 
or B^ may extend inwardlv bevnnd the * 
re-ipective cores whilst the order plie>, A- 
or B? are. hooked- underneath, the " respt<-^ -.^ 
tive cores so as to abut against the 
inwardly projecting portions of the inner - 
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plies or In the example shown 

in Fi^-ure 3 the inner head cure A is -ot 
laro'er'' diameter and wider section than 
the"" outer, core B.. The inner plies A 
for ill p larger diameter <'ore A exleiitl 
iuAvardly .heyoud this core whilst the 
outer, plies A"- are hooked underneath 
the coxe^i^xo as to ahut against the inwardly 
nroiectiug. portions of the said inner 
plies A' The inner plies B\ for ihe 
outer core B do not extend niwardly 
hevond this core but the outer plies 
are hooked underneath the core B and 
are made long enough to extend to the 
innermost ply of the mner set A per- 
taining to tile larger diameter core A. 
thus alfordiug an efficient grip round the 
core B . and uniting toth the cores. A 
somewhat similar example is shown m 
Fiffure 4 wherein the inner and outer 
plies A^ A2 for the larger diameter core 
A are arranged so that the outer plies 
hook and extend under the core A 
and lie adjacent to inwardly projecting 
portions! of the inner plies AS but tiie 
inner plies B^ for the outer core B extend 
under the plies A^ A^ pertaining to the 
larger diameter core ; the outer plies B- 
for the outer core B are extended to lie 
adiacent to the extended portions of the 
inner plies B^ the extremities of these 
extended plies B^ B^ being cut so as to be 
flush -with the inner sixrface of the inner- 
most ply of the inner set A^ pertaining to 
the larger diameter core A. 

Tyre l-casinigs Uiaving three cores m 
each bead portion may be consitructed 
similarlv to those described above havmg 
the double cores. For example. Figure 
5 shows a construction in which three 
head cores ABC have associated tliere- 
with inner and outer sets of plies A A 
B^ B° which are arranged as 

described in connection with the example 
shown in Figure 2. Figure 6 showsi a 
three cored bead portion with the inner 
and oxiter sets of plies A^ A^ B^ B^- C^C^ 
arranged as described in connection with 
example shown in Figure ^3. In tbe 
modification shown in Figure 7 the plies 
A^ A2 pertaining to the core A and the 
plies B^ B^ pertaining to the core B are 
arranged similarly to the corresponding 
plies in the example, shown in Figure -3 
but the inner plies pertaining to the 
outermost core C are not extended under 
the pliesi pertaining to the other cores A 
and B. The example shown in Figure 8 
illustrates a somewhat different constnic- 
,ti<?«^ of. ...three. cores..A,,.;6^. C. and= asso- 
ciated plies. The core A is made of 
increased width by assembling two cores 
to form a core unit, the two cores being 



united to produce the acute apex angle 
A^ as shown. The pliea are arranged 
in such manner that those B^ between the 
cores A B serves as the inner plies for 
the core A and the outer plies for the 
core B. Similarly the plies between 
the cores B and C serve as the outer plies 
for the core B and as the inner plies for 
the core C. The inner pliesi A^ are 
extended radially inwards and the 
plies B' and are extended under 
the bead cores A, and B and are 
also extending radially inwards whilst 
the outermost set of plies C^^ is. 
hooked* under the bead core B and C so 
as to abut against the inwardly extended 
portion of the inner plies A some- 
what similar construction to that shown 
in Figure 8 may be used for casings 
having bead portions with two bead cores^ 
examples of such constructions being, 
shown in Figure 9 and in Figure 10. - -In 
- some tyres, particularly cord tyres, it^ is 
desirable to pixjvide a stiffening material 
between the plies at points above and 
adjacent to the apex of the bead and this 
may he effected for example by enclotdng 
the bead cores in canvas pockets D see 
Figure 4; stiffening material E may 
also be placed between adjacent sets of 
plies as indicated by the broken lines in 
Figures 4, 9 and 10. 

Locking or binding means may be pro- 
vided by extending the two outermost 
plies B^"" such as sJiown in Figure 10 
under or within the bead portion and 
up inside the casing so as to lie adjacent 
to the innermost plies A^. This arrange- 
ment permits of a greater number of 
plies being laid on the inside of the inner 
bead cores and a reduced nximber of plies 
extending below the cores consequently 
reducing the distance between the bead 
coresi and the inner circumferential sur- 
faces of the bead portions. Further, a., 
double lock is afforded for the inner 
]>lies A^, The two outer plies B^ in 
this modification may be laid on before 
removal of the tyre coi^e or -former on 
which the <'asing 'is built up but may be 
turned or placed inside the head portions 
at a later stage in the manufacture of 
the casing. 

Chafing or covering strips F may be 
applied ai^ound the bead portions as 
vshown bv dotted lines- in Figures 9 
and 10. 

A typical .method of building up a 
casing with bead portions as described 
above may be carried out as follows:— 

The inner group or set of plies- A^ are 
laid on the tyre core or former by band 
or by machine and rolled or spun down 
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by aiiy suitable or Iriiown means. Tire 
Lead core A (whioh may have been pre- 
viously bxtill "np and assembled witii- a 
filler strip or sti-ips^J is now placed in 
5 position against tlie inner set of plies 
by any suitable - means wlierenpon the 
plies A- of the outer g-ronp (or the plies 
W see Eig'ure S) ai'e applied and rolled 
down in any suitable manner thus com- 
10 pleting the building up of the first unit 
of the casing. The second unit is then 
built up in a similar manner, the bead 
core B being placed in position by suit- 
able means against its previously laid 
] Tj plies whereupon the plies B- (or <tlie 
plies see Pigure S) of the outer group 
are applied and laid round the core ; 
the alternate laying of tlie plies and the 
bead core.^ is continued in this manner 
MO according to tlie number of cores 
required, and after applying the plies 
thev are cut as and where required 
generally at or adjacent to the bead toe. 
The built up casing may be removed from 
2:1 the tyre core or former after one or more 
chafing ,or covering strips F such as 
indicated in Figures 9 and JO have been 
attached to the outer surface of the bead 
portion and after removal of the casing 
30 ti-om the tyj-e core or former these stiips 
F may be turned Tip to lie on the inside 
of the head toes, if required. From the 
foregoing description it will be under- 
stood that the tyre casing may be con- 
3/5 sidered to consist of a number of separate 
units equal to the number of - bead cores 
and that without sacrificing in any way 
strength or adhesion, the construction or 
building xip is such that the manufactur- 
40 ing operations are simple and can be 
performed successively with accuracy and 
quickness. The simplification oi the 
building up of the tyre is mainly brought 
about by avoiding the necessitr of inter- 
45. locking the plies above and below the 
bead cores. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
50 be performed, we declare that what we 
claim is: — 

.1, A pneimiatic tyre 'cover or casing 
of which each bead portion comprises two 
or more bead cores, with which latter the 

55 pliesi extending aroimd the casing are so 
arranged as to pass along the inner and 
onter surfaces of . each, of the bead cores 
to the inner circumferential parts thereof 
where the said plies meet or abut to 

t;n. iiompjetely enclose the separate, bead 
cores substantially as and for the purpose 
gpecified. „ 



2. A pneumatic tyre cove3- or ca.'^^ing oi 
which the bead portions -eacJi comprise 
two or more bead cores, eai'h bead, core G 
l)eing enclosed between an innc^i' set of 
j>lies and an outer set of plies iji such 
nianner that the inner parts of Ihe two 
set< of plies meet or abut at tlie inner 
circTimferential- parts of the liead . cores, 70 
substantially a.s and for 1he.puri>ose 
specified. 

-*]. A pneumatic tyre cover or casing as 
set forth in either of the preceding claims 
in which the bead cores are made with 75 
acute apex angles at the points where 
the casing plies pass on each side of each 
head core, substantially as and fo)- the 
purpose specified. 

4. A pneumatic tyre cover or casing as '^^ 
set forth in any of 'the preceding claims 

iji which the inner or innermost bead 
cores are wider than the bead cores on 
the outer side thereof, substantiallv a*; 
described. * 85 

5. A pneumatic tyre cover or casing a« 
set forth in any of 'the preceding claims 
in which any one or more of the bead 
core imits i.s or are constituted by two 
cores united together, substantiallv as DO 
described. 

G. A. pneimiatic tyre cover or casing as 
set forth in any of \he preceding claims 
in which the several bead cores and plies 
asisociated therewith are bound or locked 
together by the outmost plies which 
extend under and along the inner sides 
of the bead portioiis of the cover or 
casing, substantially as and for the pur- 
pose specified.' 100 

7. A pneumatic tyre cover or casing as 
set forth in any of" the preceding claims 
in which stiffening material is provided 
adjacent to or between the bead vove^, 
substantially as described for the purpose 1 05 
specified. 

S. A method of making pneumatic tyre 
covers or casings wherein a set of plies is 
laid around the casing and has a bead 
core applied thereto at each side, this 310 
alternate laying of the casing plies and 
the application of the bead cores bein"* 
continued according to the number of 
bead cores required to form the nmltiple 
cored bead portions of the casing, sub- 1 1 5 
stantially as described. 

9. A method of building up pneu- 
matic tyre covers or casing.*? consistino* 
m alternately laying sets of plies around 
a former and applying bead cores to each 120 
set of plies, the inner parts of the several 
sets of plies being arranged to meet or 
abut at the inner oirciinifereTflial parts' ' *^ 
of the bead cores and finally binding or 
uniting tlie assembled bead cores and :2a 
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plies, substantially as described for the 
piirpoae specified. 

10. A pneumatic tyre cover or casing 
in whicli the casing- plies are associated 

5 with several head cores, substantially as 
described with reference to the acconi- 
panving* dra^vings. 

11. A pneumatic tyre cover or casing 
haviiiq* bead portions constructed and 

10 arranged substantially asn described with 
reference to any of 'the examples illus^ 



trated in the accompanying drawings for 
the purpose specified. 

Dated this 1st day of July, 1921. 

HAvSELTINE, LAKE & Co., 15 
28, Southampton Buildings, London, 
England, and 
Park Row Building, 15, Park Row, New 
York, X.Y., U.S.A., 
Agents for the Applicants. ^0 
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